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REMARKS 



At the time of this response, claims 1-19 are pending. Claims 1-9 and 19 have been 
rejected. Claims 10-18 have been objected to. In this response, Applicants have amended claims 
1, 5-9, 13, and 14. Applicants have cancelled claims 2-4. And, Applicants have added new 
claims 20-28, which correspond to original claims 10-18, respectively. 

Applicants have provided a substitute specification to correct various grammatical and 
typographical errors. In accordance with U.S. patent rules, no new matter has been added to the 
substitute specification. A marked-up version and a clean version of the substitute specification 
have been included with this response. 

Claims 1-9 have been rejected under 35 U.S.C 102(b) as being anticipated by either U.S. 
Pat. No. 5,413,131 issued to Medlock ("Medlock") or U.S. Pat. No. 4,196,019 issued to Kohler 
et al. ("Kohler"). Applicants respectfully traverse this rejection. Notwithstanding, Applicants 
have amended claims 1 and 5-9 for purposes of clarification. 

Applicants claim, in amended independent claim 1, a cleaning liquid container for a 
cleaning device for cleaning an object of personal use. The cleaning liquid container has, among 
other features, an inlet and outlet. The inlet receives a cleaning fluid carrying solid particles 
from a cleaning cradle into an interior cavity of the cleaning device. The cleaning fluid may be 
returned from the interior cavity to the cleaning cradle through the outlet. The cleaning cradle 
retains the object for personal use. An interior wall extends along the interior cavity to lengthen 
the flow path of the cleaning fluid and, thereby, promote settling of solid particles within the 
fluid. In addition, a filter is arranged in the flow path of the cleaning fluid between the inlet and 
the outlet so that solid particles may be filtered from the fluid. Thus, the cleaning fluid may be 
circulated from the interior cavity to the cleaning cradle, where the object for personal use is 
cleaned, and then back to the interior cavity, where solid particles from the cleaning fluid are 
collected. 

Unlike Applicants' amended claim 1, Medlock discloses a cleaning apparatus where the 
object to be cleaned is transported to a container that contains a cleaning fluid. The object to be 
cleaned is introduced into and conveyed through the cleaning fluid. More specifically, Medlock 
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discloses a produce washer. The produce washer 10 includes a tank 12, which is mostly full of 
water 14. (Medlock, col. 3, lines 34-41). Produce to be cleaned is introduced into one end of the 
water-filled tank 12 and then the produce is conveyed through the water to a second end of the 
tank where the cleaned produce is removed. (Medlock, col. 3, lines 41-45). Medlock relies on 
the submersion of the produce within the water to clean the produce. Unlike the cleaning device 
of Applicants' amended claim 1, which transports cleaning fluid to the object for personal use, 
Medlock's device requires produce to be transported through the water within the tank. Thus, 
Medlock fails to teach or even suggest each and every element of Applicants' amended claim 1. 

Similarly, Kohler discloses an apparatus for washing soiled comminuted products where 
the soiled comminuted products are introduced into the cleaning fluid. Kohler' s washing 
apparatus includes an elongated container adapted to be filled with a washing solution. Products 
to be washed are fed into the washing solution at one end of the container and discharged from 
the washing solution at the other end of the container. (See Kohler, col. 1, lines 9-13). Like 
Medlock, the apparatus disclosed in Kohler requires the soiled products to be introduced into the 
cleaning fluid rather than the cleaning fluid being introduced to the soiled products. Thus, 
Kohler fails to teach or even suggest each and every element of Applicants' amended claim 1. 

As discussed above, Medlock and Kohler taken individually or in combination fail to 
teach or even suggest the apparatus claimed in Applicants' amended claim 1. Therefore, 
Applicants respectfully submit that claim 1 is allowable. Furthermore, Applicants respectfully 
submit that amended claims 5-9 are allowable at least because those claims depend from 
amended claim 1 . 

Claim 19 has been rejected under 35 U.S.C. 103(a) as being unpatentable over either 
Medlock or Kohler. Because claim 19 depends from amended claim 1, Applicants respectfully 
submit that claim 19 is allowable for at least the reasons discussed above. 

Claims 10-18 have been objected to as being dependent upon a rejected base claim. 
However, the Examiner noted in the office action that these claims would be allowable if 
rewritten in independent form. In response, Applicants have added new claims 20-28. New 
claims 20, 26, 27, and 28 are independent claims that recite the features of original claims 10, 16, 
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17, and 18, respectively. Each of claims 21-25 depend either directly or indirectly from new 
independent claim 20. Thus, Applicants respectfully submit that claims 20-28 are allowable. 

Enclosed is a $262 check for excess claim fees and a $1 10 check for the Petition for 
Extension of Time fee. Please apply any other charges or credits to deposit account 06-1050. 



Fish & Richardson P.C. 
225 Franklin Street 
Boston, MA 02110-2804 
Telephone: (617) 542-5070 
Facsimile: (617) 542-8906 



Respectfully submitted, 



Date: 




Michael R. Hamlin 
Reg. No. 54,149 
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S\ MARKED-UP VERSION OF SUBSTITUTE SPECIFICATION 
2 2KB <J>! 

BlgJ? CLEANING LIQUID CONTAINER WITH A FILTER ELEmJ85CEI VED 

FOR A CLEANING DEVICE JAN 0 3 2004 

TC 1700 

TECHNICAL FIELD 

¥fes -The invention relates to a cleaning liquid containe r for a cleaning device of th e typ e 
indicat e d in the prior art portion of claim 1 . 

BACKGROUND 

A cleaning liquid container of the type initially referred to is known from printed 
specification WO 98/35581. The replaceable cleaning liquid container filled with a cleaning 
liquid has an inlet and an outlet as well as a filter housing which projects into the cleaning liquid 
and is equipped with a filter element. Removably disposed in the interior of the filter housing 
are a conveying mechanism and a motor for driving the conveying mechanism. The solid 
particles which arise while cleaning a shaving head of a dry shaving apparatus flow with the 
cleaning liquid via the outlet into the interior of the cleaning liquid container and can be sucked 
up together with cleaning liquid by the conveying mechanism both before and after they settle to 
the bottom of the cleaning liquid container. In the course of being sucked up, these solid 
particles settle on the outer wall of the filter element, forming a so-called filter cake on the filter 
element and obstructing the sucking up of liquid by the conveying mechanism. 

It is an obj e ct of the pr e sent inv e ntion to improv e a cleaning liquid contain e r of th e typ e 
initially r e ferred to. 

According to th e pres e nt inv e ntion this obj e ct is accomplish e d in a cl e aning liquid 
container of th e type initially ref e rred to by the f e atures of claim 1 . 

SUMMARY 

An e ss e ntial advantage of one aspect of the present invention is that the cleaning liquid, 
which is contaminated with solid particles as it flows back from a cleaning device, is directed via 
a sedimentation line or flow path leading from the inlet to the outlet in order to allow the 
entrained solid particles to settle. As the result of this s e dim e ntation flow path a large part of the 
solid particles settles from the cleaning liquid, forming a sediment trail along the fa eflow path . 
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Hence a major part of the solid particles does not reach the filter element, resulting in a 
significantly reduced amount of filter cake being formed on the filter element. 

According to a preferred embodiment of the invention provision is made for the 
s e dimentation line to be t he flow path is formed by disposing at least one wall e lement in the 
interior of the cleaning liquid container. 

In a further aspect of this embodiment the wall e l e m e nt is disposed b etween the inlet and 
the outlet is disposed in such a way as to ensure a separation of inflowing cleaning liquid and of 
cleaning liquid adapted to be aspirated by a conveying mechanism. 

According to another preferred embodiment of the invention provision is made for the 
length of the sedimentation line flow path is to be predeterminable determined b y the shaping of 
the wall el e ment . 

In a further aspect of this embodiment provision is made for t he interior of the cleaning 
liquid container te-beis divisibl e divided b y the wall e l e m e nt into at least one first chamber and 
one second chamber, for the inlet to be assigned to the first chamber and the outlet to the second 
chamber, and for an opening to connect the first and the second chamber. 

A preferred embodiment of th e inv e ntion is charact e riz e d in that includes at least one 
partial w all element constructed as an overflow wall is p rovided in the interior of the cleaning 
liquid container. 

In a further aspect of this embodiment the overflow p artial w all is provided in at least one 
first and/or one second chamber. 

Ar -In a further embodiment is charact e riz e d in that t he ov e rflow partial w all is provided in 
the opening which connects the first chamber to the second. 

In another embodiment T the ov e rflow partial w all is pr e f e rably constructed as a rib. 

According to another preferred embodiment of th e inv e ntion provision is mad e for w all 
elements are c onstructed as ribs on at least one inner wall of the cleaning liquid container. 

In a further aspect of this embodiment the ribs are constructed as longitudinal partitions. 

A -In a further embodiment is characterized in that the ribs are constructed as transverse 
partitions. 

An-In another embodiment of the invention which is particularly suited for receiving and 
retaining segregated solid particles is charact e riz e d in that a honeycomb-type wall structure is 
formed by means of ribs. 
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In a further embodiment ¥ the honeycomb-type wall structure formed by means of ribs is 
preferably disposed on the housing floor wall of the cleaning liquid container. 

A-In a further embodiment of the invention is charact e rized in that at least one rib has 
comb teeth. 

According to yet another embodiment of the invention provision is made for ribs are 
provided on at least one longitudinal wall to allow solid particles to settle. 

To create as long a sedimentation line or flow path as possible while using a wall element 
disposed in the interior of the cleaning liquid container, one embodiment of the invention 
provides for the inlet and the outlet to be disposed adjacent to each other in a common housing 
wall of the cleaning liquid container. 

According to an alternative embodiment provision is made for t he inlet and the outlet te 
feeare disposed in a spaced relationship to each other in a common housing wall of the cleaning 
liquid container, and fef-at least two wall elements, each with at least one opening, to be are 
provided in the interior of the cleaning liquid container in order to form a long sedimentation line 
or flow path . 

Th e cl e aning liquid contain e r of the pres e nt inv e ntion affords a plurality of advantag e s 
which will b e e xplained in more detail in the following. 

To sediment facilitate settling of solid particles, e.g. stubble hairs, contained in a cleaning 
liquid, the interior of the cleaning liquid container is equipped with a filter element through 
which the cleaning liquid, having been used in several cleaning cycles, is aspirated by means of a 
conveying mechanism. To increase the number of cleaning cycles before the cleaning liquid 
container is replaced, the sedimentation or settling of solid particles on the way from the inlet to 
the filter element is effected by a sedimentation line or flow path w hich is formed by suitably 
constructed and disposed walls e l e m e nts . As tbe-aresult of the sedimentation a large part of the 
solid particles is separated from the cleaning liquid and hence does not reach the filter element 
and is unable therefore to form any filter cake there. The longer the sedimentation line, the 
fewer the solid particles which directly reach the filter element. Furthermore, the sedimentation 
of solid particles can be optimized by way of the number of partition-type and rib-type wall 
elements fitted within the sedimentation line and by their arrangement and construction. 

On account of the cleaning process, the cleaning liquid flowing back into the cleaning 
liquid container contains not only solid particles but also small air bubbles. These air bubbles 
rise and leave the cleaning liquid as it proceeds along the s e dim e ntation lin e flow path, enabling 
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bubble- free cleaning liquid to be aspirated by the conveying mechanism and fed to the cleaning 
process. 

Through the sedimentation of solid particles it is possible, with the same filter area, to 
significantly increase the number of cleaning cycles before needing to replace a cleaning liquid 
container because the filter cake, which in time blocks the filter element, forms more slowly. 
With solid particles settling and accumulating on the wall elements disposed to form the 
s e dim e ntation lin e flow path, a substantially more efficient use of the cleaning liquid is ensured, 
particularly as the conveying mechanism can be immersed more deeply into the cleaning liquid 
container. Consequently, less than a third of the content of the cleaning liquid container remains 
in the cleaning liquid container for disposal when the cleaning liquid container is replaced after 
repeat use. 

The sedimentation of solid particles is substantially promoted firstly by providing as long 
a flow path as possible for the cleaning liquid between the inlet-l-S-, designed as the return 
opening, and the outlet44, designed as the withdrawal opening. The arrangement of additional 
wall elements such as ribs and partitions in the interior of the cleaning liquid container causes 
sak khe w all elements to act against the flow of the cleaning liquid, as the result of which the 
heavy constituents of the solid particles are separated from the liquid current. In addition it is 
possible to provide comb-type wall elements within the flow path, which, in addition to the 
sedimentation line or flow path, encourage the settling of solid particles. These rib-type and 
partition-type wall elements make the cleaning liquid container more rigid on the whole, 
preventing accordingly t he cleaning liquid container from being deformed, particularly in transit. 
The honeycomb structure provided on the housing floor wall lends optimal rigidity to the 
cleaning liquid container with a minimum of material outlay, in addition to resulting in maximal 
sedimentation as a result of the numerous ribs forming the honeycomb structure. Furthermore, 
the ribs of the honeycomb structure prevent the already deposited dirt from being moved with the 
liquid current toward the filter element. 

Furth e r advantages and d e tails of th e present invention will b e com e apparent from th e 
subs e quent d e scription and the accompanying drawings illustrating pr e ferred embodiments. In 
th e drawings, 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a longitudinal cross- sectional side view of a cleaning device with a replaceable 
cleaning liquid container; 
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FIG. 2 is a top view of the upper housing wall of the cleaning liquid container showing an 
inlet and an outlet; 

FIG. 3 is a perspective view of a cleaning liquid container with an inlet and an outlet; 

FIG. 4 is a perspective view of the cleaning liquid container of FIG. 3 showing a partial 
section through the upper housing wall, two longitudinal walls and a transverse wall connecting 
these, and through a wall element; 

FIG. 5 is a top v iew of on e sid e of t he housing floor wall equipped with a honeycomb- 
type wall structure and longitudinal partitions and transverse partitions; 

FIG. 6 is a perspective partial sectional view of a cleaning liquid container of FIG. 4 
having a housing floor wall equipped with longitudinal partitions and transverse partitions; 

FIG. 7 is a perspective partial sectional v iew of a cleaning liquid container showing in 
longitudinal section and cross section the housing pot arranged on the housing floor wall; 

FIG. 8 is a longitudinal side cross- sectional view of the cleaning liquid container, taken 
through the filter housing and an opening for the passage of a cleaning liquid; 

FIG. 9 is a longitudinal side cross- sectional view of the cleaning liquid container, taken 
through the filter housing and an opening for the passage of a cleaning liquid and an overflow 
wall provided in the opening; -and 

FIG. 10 is a longitudinal side cross- sectional view of the cleaning liquid container, taken 
through the filter housing and an opening for the passage of a cleaning liquid and an overflow 
wall with comb teeth, which is provided in the opening. 

DETAILED DESCRIPTION 
FIG. 1 shows a cleaning device RV for cleaning a shaving head SK of a shaving 
apparatus R. The cleaning device RV includes with a housing 1, a holding device 2, a cleaning 
liquid container 3, a filter element 4, aftd-a conveying mechanism 6 adapted to be driven by a 
motor 5, and having a supply pipe 7 leading to a cleaning cradle 8. and a liquid discharge conduit 
9 leading from the cleaning cradle 8 to a replaceably replaceable disposed cleaning liquid 
container 3. The replaceable cleaning liquid container 3 with has an integrated filter element 4 
and is arranged beneath the cleaning cradle 8 and above a wall 12 of the housing 1. The 
conveying mechanism 6 with the motor 5 is disposed in the cleaning device RV so that it can be 
removed from a filter housing 40 provided in the interior 10 of the cleaning liquid container 3 
and can be inserted in sakl -the filter housing 40. 
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The inner curved face of the cleaning cradle 8 is shaped to conform approximately to the 
outer contour of athe shaving head SK of a -the dry shaving apparatus R and receives only as 
much cleaning liquid as required for the particular cleaning operation. To support the shaving 
head SK it is possible for the bottom of the cleaning cradle 8 to be provided, for example,, with 
two support elements 16 made of an elastic material. 

The cleaning cradle 3-8_has an overflow device 17 making sur e t o ensure t hat the cleaning 
liquid 1 1 in the cleaning cradle 3-8jioes not exceed a certain level. This assures that only the 
shaving head SK or a part of the shaving head SK is surrounded by cleaning liquid 1 1 when the 
cleaning device RV is in operation. 

In this embodiment the liquid discharge conduit 9 from the cleaning cradle 8 to the 
cleaning liquid container 3 is formed by an outlet 18 in the cleaning cradle 8, whose cross- 
sectional area of discharge can also be used to control the level of the cleaning liquid 1 1 in the 
cleaning cradle 8, and by an inlet 15 of, for example, a funnel-shaped configuration in the 
cleaning liquid container 3. The inlet 15 and the outlet 14 of the cleaning liquid container 3 can 
be closed by means of a closure - not shown - in order, for example., to transport the replaceable 
cleaning liquid container 3. 

FIG. 2 shows a view of the housing wall 23 of the housing 20 of the cleaning liquid 
container 3. The inlet 15 and the outlet 14 are disposed adjacent to each other in the housing 
wall 23. Provision is also made for T he housing wall also includes a filling opening 25 to fill the 
cleaning liquid container 3 with cleaning liquid 1 1 when the inlet 15 and the outlet 14 are closed 
by a closure. After the cleaning liquid container 3 is filled with cleaning liquid 1 1 the filling 
opening 25 is closed by means of a plug, for example. Through the outlet 14 in the open state it 
is possible to see the cylindrically constructed wall of the filter housing 40 and the filter element 
4 fastened to the end of the filter housing 40. Through the inlet 15 in the open state it is possible 
to see the housing floor wall 21 (shown in Fig. 5), equipped with ribs 32, 33, 36, (shown in Fig. 
5) of the cleaning liquid container 3. 

FIG. 3 shows a perspective view of the replaceable cleaning liquid container 3^ of FIG. 2, 
on whoso The h ousing floor wall 21 is fastened to the housing pot 22,. in whose upper housing 
wall 23 are situated t The inlet 15 and the outlet 14 are situated in the upper housing wall 23 . 

FIG. 4 shows a partial section through the upper housing wall 23 and through three of the 
circumferential side walls of the housing pot 22, namely the longitudinal walls 27 and 28 and the 
transverse wall 26 of the cleaning liquid container 3. The partial section also runs through the 
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middle of the outlet 14 serving as the withdrawal opening and through the filter housing 40 as 
well as through the inlet 15 serving as the return opening. 

The interior 10 of the cleaning liquid container 3 is divided by a wall e l e m e nt 30 into a 
first chamber 50 acting as an inflow compartment and a second chamber 51 acting as a suction 
compartment. The wall e l e m e nt 30 ends at a predetermined distance A — (see -shown in F IG. 8}— 
te -from the transverse wall 26 of the cleaning liquid container 3, tes -therebv forming an 
opening 39 through which the cleaning liquid 1 1 is allowed to flow on its way from the inlet 15 
associated with the first chamber 50 to the outlet 14 associated with the second chamber 51. 

In the interior 10 of the cleaning liquid container 3 provision is made for further wall 
elements are provided along the sedimentation line or flow' path leading from the inlet 15 to the 
outlet 14r -. These wall elements w kieh-encourage solid particles to settle from the cleaning 
liquid 11. These wall elements are essentially constructed as ribs or partitions 31, 32, 33 and 36. 
Using the ribs 32, 33 and 36 it is possible to obtain various wall structures on the inner surface of 
the housing floor wall 21 of the cleaning liquid container 3. 

The embodiment of FIG. 5 shows, by way of example, a combination of two different 
wall structures, namely a honeycomb-type wall structure obtained by means of the ribs 36 and 
having e xt e nd th e re through ribs 32 and 33 constructed as longitudinal partitions and transverse 
partitions. The ribs 32, 33 and 36 have a relatively low height s. The ribs 32, 33, and 36 fe tes 
forming depressions in which the solid particles from the cleaning liquid 1 1 can settle and be 
retained by the ribs 32, 33 and 36. 

The wall elements constructed as ribs 3 1 — se e( shown in FIG. 4}— are formed integrally 
with the longitudinal walls 27 and 28 of the cleaning liquid container 3.. aad -The ribs 3 1 may 
extend^ for example A as far as the transverse partitions 33 on the housing floor wall 21 _s ee 
(shown in FIG. 5). The ribs 31 also encourage sedimentation, particularly i.e., t he separation of 
solid particles from the liquid 11. 

The wall e lem e nt 30, which forms the sedimentation line or flow path and, by virtue of its 
shape, simultaneously determines the length of the sedimentation line or flow path, is fastened e» 
th e one hand p artly to the inner surface of the housing wall 23 of the housing pot 22 and on th e 
oth e r hand p artly to the housing floor wall 21 of the housing bottom - The wall 30 is attached to 
the housing wall 23 and housing floor wall 21 i a-such a way that a single-piece wall e l e m e nt 30 
is formed after the housing pot 22 is joined to the housing floor wall 21 and a tight connection is 
subsequently made as by adhesive bonding and/or welding. The wall e lement 30, provided as a 
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partition wall, may be for e xampl e formed integrally with the housing pot 22 or with the housing 
floor wall 21. It will be understood that the shape of the wall element 30 is not restricted to the 
form illustrated in FIGS. 4 and 5. The length of extension of the wall element 30 may be varied, 
preferably extended, and with it the length of the sedimentation line or flow path may be 
extended b y giving it a different shape, e.g. a sinuous shape. 

The embodiment of a -the cleaning liquid container 3 of FIG. 6 differs from the 
embodiment of FIG. 4 -in that the housing floor wall 21 is equipped for e xampl e w ith a 
rectangular wall structure made of ribs 32 and 33. 

On the housing floor wall 21a wall element constructed as a rib 37 is provided in the 
opening 39 between the wall element 30 and the transverse wall 26 in such a way that m 
overflow p artial w all 34 -^se e(shown in FIGS. 6, 9 and 10}— is formed in the opening 39 - 
se efshown in FIG. 4) — and - The partial wall 34 holds back for sodimentatio nt raps any solid 
particles contained in the liquid 1 1 which are already at a level in the liquid flow that is below 
the top of the ov e rflow p artial w all 34. 

FIG. 7 shows a section through the housing pot 22 disposed on the housing floor wall 21, 
namely through the inlet 15, the outlet 14, and through walls of the second chamber 51. The 
opening 39 provided between the transverse wall 26 and the wall element 30 extends as far as the 
honeycomb-type wall structure formed by the ribs 36, 32 and 33^ The opening 39 provides a 
passage way from and opens up a view from t he second chamber 51 into the first chamber 50. 

FIG. 8 shows a longitudinal section through a cleaning liquid container 3, namely through 
the circumferential side wall of the housing pot 22, through the wall of the filter housing 40, 
through the wall element 30, and through the housing floor wall 21. A wall structure made of 
wall elements in the form of ribs and/or partitions 32, 33, 36 is formed integrally with the 
housing floor wall 21 in the area of the filter housing 40. The filter housing 40 ends a relatively 
short distance from the housing floor wall 21 - Aa filter element 4 being provided which closes 
the end of the filter housing 40 on the side close to the housing floor wall 21. A predetermined 
distance of the filter housing 40 and hence of the filter element 4 to the opposite housing floor 
wall 21 ensures that a sufficient amount of cleaning liquid 1 1 can be aspirated by the conveying 
mechanism 6 — see£shownjn FIG. 1}— and fed to the cleaning cradle 8 via a-the supply pipe 7 
(shown in Fig. 1) . 

In the embodiment of FIG. 8 the opening 39 formed by the transverse wall 26 and the 
wall e l e m e nt 30 extends in vertical direction dir e ction of th e arrow P —from the housing floor 
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wall 21 as far as the upper housing wall 23, in which for exampl e t he filling opening 25 is 
provided. 

Unlike the embodiment of a cleaning liquid container 3 according to FIG. 8, in the 
embodiment of FIG. 9 an overflow wall t he partial wall 34 formed by a rib 37 is provided in the 
opening 39 formed by the wall element 30 and the transverse wall 26. The ov e rflow p artial w all 
34 extends from the housing floor wall 21 toward the filling opening 25 — in a vertical d irection 
of the arrow P. Unlike the embodiment of FIG. 9, the ov e rflow partial w all 34 formed as rib 37. 
as shown in Fig. 10, is equipped with comb teeth. 
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Abstract of the DiGciosuro A BSTRACT 
Th e invention is directed to aA cleaning liquid container (3)-for a cleaning device (RV) 
for cleaning objects for personal use , such as, for example, the cutter head of a shaving apparatus 
(R^. wffe -The cleaning liquid container includes an inlet (1 5) provided on the housing (20) of 
th e cl e aning liquid contain e r (3) , an outlet, (M)-and a filter element, (1) for a cl e aning liquid 
(11). wher e in in th e ln an interior of the cleaning liquid container. (S)-provision is made for a 
sedimentation line or flow path leading from the inlet £4-£)-to the outlet (M)-to allow solid 
particles to settle from the cleaning liquid (11) . 
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CLEAN VERSION OF SUBSTITUTE SPECIFICATION 

CLEANING LIQUID CONTAINER WITH A FILTER ELEMENT 
FOR A CLEANING DEVICE 

TECHNICAL FIELD 
The invention relates to a cleaning liquid container for a cleaning device. 

BACKGROUND 

A cleaning liquid container is known from printed specification WO 98/35581 . The 
replaceable cleaning liquid container filled with a cleaning liquid has an inlet and an outlet as 
well as a filter housing which projects into the cleaning liquid and is equipped with a filter 
element. Removably disposed in the interior of the filter housing are a conveying mechanism 
and a motor for driving the conveying mechanism. The solid particles which arise while 
cleaning a shaving head of a dry shaving apparatus flow with the cleaning liquid via the outlet 
into the interior of the cleaning liquid container and can be sucked up together with cleaning 
liquid by the conveying mechanism both before and after they settle to the bottom of the cleaning 
liquid container. In the course of being sucked up, these solid particles settle on the outer wall of 
the filter element, forming a so-called filter cake on the filter element and obstructing the sucking 
up of liquid by the conveying mechanism. 

SUMMARY 

An advantage of one aspect of the present invention is that the cleaning liquid, which is 
contaminated with solid particles as it flows back from a cleaning device, is directed via a 
sedimentation line or flow path leading from the inlet to the outlet in order to allow the entrained 
solid particles to settle. As the result of this flow path a large part of the solid particles settles 
from the cleaning liquid, forming a sediment trail along the flow path. Hence a major part of the 
solid particles does not reach the filter element, resulting in a significantly reduced amount of 
filter cake being formed on the filter element. 

According to a preferred embodiment of the invention the flow path is formed by 
disposing at least one wall in the interior of the cleaning liquid container. 
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In a further aspect of this embodiment the wall is disposed between the inlet and the 
outlet to ensure a separation of inflowing cleaning liquid and of cleaning liquid adapted to be 
aspirated by a conveying mechanism. 

According to another preferred embodiment, the length of the flow path is determined by 
the shaping of the wall. 

In a further aspect of this embodiment the interior of the cleaning liquid container is 
divided by the wall into at least one first chamber and one second chamber, for the inlet to be 
assigned to the first chamber and the outlet to the second chamber, and for an opening to connect 
the first and the second chamber. 

A preferred embodiment includes at least one partial wall provided in the interior of the 
cleaning liquid container. 

In a further aspect of this embodiment the partial wall is provided in at least one first 
and/or one second chamber. 

In a further embodiment the partial wall is provided in the opening which connects the 
first chamber to the second. 

In another embodiment the partial wall is constructed as a rib. 

According to another preferred embodiment wall elements are constructed as ribs on at 
least one inner wall of the cleaning liquid container. 

In a further aspect of this embodiment the ribs are constructed as longitudinal partitions. 

In a further embodiment the ribs are constructed as transverse partitions. 

In another embodiment of the invention which is particularly suited for receiving and 
retaining segregated solid particles a honeycomb-type wall structure is formed by means of ribs. 

In a further embodiment the honeycomb-type wall structure formed by means of ribs is 
disposed on the housing floor wall of the cleaning liquid container. 

In a further embodiment of the invention at least one rib has comb teeth. 

According to yet another embodiment of the invention ribs are provided on at least one 
longitudinal wall to allow solid particles to settle. 

To create as long a sedimentation line or flow path as possible while using a wall element 
disposed in the interior of the cleaning liquid container, one embodiment of the invention 
provides for the inlet and the outlet to be disposed adjacent to each other in a common housing 
wall of the cleaning liquid container. 
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According to an alternative embodiment the inlet and the outlet are disposed in a spaced 
relationship to each other in a common housing wall of the cleaning liquid container, and at least 
two wall elements, each with at least one opening, are provided in the interior of the cleaning 
liquid container in order to form a long sedimentation line or flow path. 

To facilitate settling of solid particles, e.g. stubble hairs, contained in a cleaning liquid, 
the interior of the cleaning liquid container is equipped with a filter element through which the 
cleaning liquid, having been used in several cleaning cycles, is aspirated by means of a 
conveying mechanism. To increase the number of cleaning cycles before the cleaning liquid 
container is replaced, the sedimentation or settling of solid particles on the way from the inlet to 
the filter element is effected by a sedimentation line or flow path which is formed by suitably 
constructed and disposed walls. As a result of the sedimentation a large part of the solid particles 
is separated from the cleaning liquid and hence does not reach the filter element and is unable 
therefore to form any filter cake there. The longer the sedimentation line, the fewer the solid 
particles which directly reach the filter element. Furthermore, the sedimentation of solid 
particles can be optimized by way of the number of partition-type and rib-type wall elements 
fitted within the sedimentation line and by their arrangement and construction. 

On account of the cleaning process, the cleaning liquid flowing back into the cleaning 
liquid container contains not only solid particles but also small air bubbles. These air bubbles 
rise and leave the cleaning liquid as it proceeds along the flow path, enabling bubble-free 
cleaning liquid to be aspirated by the conveying mechanism and fed to the cleaning process. 

Through the sedimentation of solid particles it is possible, with the same filter area, to 
significantly increase the number of cleaning cycles before needing to replace a cleaning liquid 
container because the filter cake, which in time blocks the filter element, forms more slowly. 
With solid particles settling and accumulating on the wall elements disposed to form the flow 
path, a substantially more efficient use of the cleaning liquid is ensured, particularly as the 
conveying mechanism can be immersed more deeply into the cleaning liquid container. 
Consequently, less than a third of the content of the cleaning liquid container remains in the 
cleaning liquid container for disposal when the cleaning liquid container is replaced after repeat 
use. 

The sedimentation of solid particles is substantially promoted firstly by providing as long 
a flow path as possible for the cleaning liquid between the inlet, designed as the return opening, 
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and the outlet, designed as the withdrawal opening. The arrangement of additional wall elements 
such as ribs and partitions in the interior of the cleaning liquid container causes the wall elements 
to act against the flow of the cleaning liquid, as the result of which the heavy constituents of the 
solid particles are separated from the liquid current. In addition it is possible to provide comb- 
type wall elements within the flow path, which, in addition to the sedimentation line or flow 
path, encourage the settling of solid particles. These rib-type and partition-type wall elements 
make the cleaning liquid container more rigid on the whole, preventing the cleaning liquid 
container from being deformed, particularly in transit. The honeycomb structure provided on the 
housing floor wall lends optimal rigidity to the cleaning liquid container with a minimum of 
material outlay, in addition to resulting in maximal sedimentation as a result of the numerous ribs 
forming the honeycomb structure. Furthermore, the ribs of the honeycomb structure prevent the 
already deposited dirt from being moved with the liquid current toward the filter element. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a cross-sectional side view of a cleaning device with a replaceable cleaning 
liquid container; 

FIG. 2 is a top view of the upper housing wall of the cleaning liquid container showing an 
inlet and an outlet; 

FIG. 3 is a perspective view of a cleaning liquid container with an inlet and an outlet; 

FIG. 4 is a perspective view of the cleaning liquid container of FIG. 3 showing a partial 
section through the upper housing wall, two longitudinal walls and a transverse wall connecting 
these, and through a wall element; 

FIG. 5 is a top view of the housing floor wall equipped with a honeycomb-type wall 
structure and longitudinal partitions and transverse partitions; 

FIG. 6 is a perspective partial sectional view of a cleaning liquid container of FIG. 4 
having a housing floor wall equipped with longitudinal partitions and transverse partitions; 

FIG. 7 is a perspective partial sectional view of a cleaning liquid container showing in 
longitudinal section and cross section the housing pot arranged on the housing floor wall; 

FIG. 8 is a side cross-sectional view of the cleaning liquid container, taken through the 
filter housing and an opening for the passage of a cleaning liquid; 
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FIG. 9 is a side cross-sectional view of the cleaning liquid container, taken through the 
filter housing and an opening for the passage of a cleaning liquid and an overflow wall provided 
in the opening; and 

FIG. 10 is a side cross-sectional view of the cleaning liquid container, taken through the 
filter housing and an opening for the passage of a cleaning liquid and an overflow wall with 
comb teeth, which is provided in the opening. 

DETAILED DESCRIPTION 

FIG. 1 shows a cleaning device RV for cleaning a shaving head SK of a shaving 
apparatus R. The cleaning device RV includes a housing 1, a holding device 2, a cleaning liquid 
container 3, a filter element 4, a conveying mechanism 6 adapted to be driven by a motor 5, a 
supply pipe 7 leading to a cleaning cradle 8, and a liquid discharge conduit 9 leading from the 
cleaning cradle 8 to a replaceable cleaning liquid container 3. The replaceable cleaning liquid 
container 3 has an integrated filter element 4 and is arranged beneath the cleaning cradle 8 and 
above a wall 12 of the housing 1 . The conveying mechanism 6 with the motor 5 is disposed in 
the cleaning device RV so that it can be removed from a filter housing 40 provided in the interior 
10 of the cleaning liquid container 3 and can be inserted in the filter housing 40. 

The inner curved face of the cleaning cradle 8 is shaped to conform approximately to the 
outer contour of the shaving head SK of the dry shaving apparatus R and receives only as much 
cleaning liquid as required for the particular cleaning operation. To support the shaving head SK 
it is possible for the bottom of the cleaning cradle 8 to be provided, for example, with two 
support elements 16 made of an elastic material. 

The cleaning cradle 8 has an overflow device 17 to ensure that the cleaning liquid 1 1 in 
the cleaning cradle 8 does not exceed a certain level. This assures that only the shaving head SK 
or a part of the shaving head SK is surrounded by cleaning liquid 1 1 when the cleaning device 
RV is in operation. 

In this embodiment the liquid discharge conduit 9 from the cleaning cradle 8 to the 
cleaning liquid container 3 is formed by an outlet 18 in the cleaning cradle 8, whose cross- 
sectional area of discharge can also be used to control the level of the cleaning liquid 1 1 in the 
cleaning cradle 8, and by an inlet 15 of, for example, a funnel-shaped configuration in the 
cleaning liquid container 3. The inlet 15 and the outlet 14 of the cleaning liquid container 3 can 
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be closed by means of a closure - not shown - in order, for example, to transport the replaceable 
cleaning liquid container 3. 

FIG. 2 shows a view of the housing wall 23 of the housing 20 of the cleaning liquid 
container 3. The inlet 15 and the outlet 14 are disposed adjacent to each other in the housing 
wall 23. The housing wall also includes a filling opening 25 to fill the cleaning liquid container 
3 with cleaning liquid 1 1 when the inlet 15 and the outlet 14 are closed by a closure. After the 
cleaning liquid container 3 is filled with cleaning liquid 1 1 the filling opening 25 is closed by 
means of a plug, for example. Through the outlet 14 in the open state it is possible to see the 
cylindrically constructed wall of the filter housing 40 and the filter element 4 fastened to the end 
of the filter housing 40. Through the inlet 15 in the open state it is possible to see the housing 
floor wall 21 (shown in Fig. 5), equipped with ribs 32, 33, 36, (shown in Fig. 5) of the cleaning 
liquid container 3. 

FIG. 3 shows a perspective view of the replaceable cleaning liquid container 3. The 
housing floor wall 21 is fastened to the housing pot 22. The inlet 15 and the outlet 14 are situated 
in the upper housing wall 23. 

FIG. 4 shows a partial section through the upper housing wall 23 and through three of the 
circumferential side walls of the housing pot 22, namely the longitudinal walls 27 and 28 and the 
transverse wall 26 of the cleaning liquid container 3. The partial section also runs through the 
middle of the outlet 14 serving as the withdrawal opening and through the filter housing 40 as 
well as through the inlet 15 serving as the return opening. 

The interior 10 of the cleaning liquid container 3 is divided by a wall 30 into a first 
chamber 50 acting as an inflow compartment and a second chamber 51 acting as a suction 
compartment. The wall 30 ends at a predetermined distance A (shown in FIG. 8) from the 
transverse wall 26 of the cleaning liquid container 3, thereby forming an opening 39 through 
which the cleaning liquid 1 1 is allowed to flow on its way from the inlet 15 associated with the 
first chamber 50 to the outlet 14 associated with the second chamber 51. 

In the interior 10 of the cleaning liquid container 3 further wall elements are provided 
along the sedimentation line or flow path leading from the inlet 15 to the outlet 14. These wall 
elements encourage solid particles to settle from the cleaning liquid 1 1 . These wall elements are 
essentially constructed as ribs or partitions 31, 32, 33 and 36. Using the ribs 32, 33 and 36 it is 
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possible to obtain various wall structures on the inner surface of the housing floor wall 21 of the 
cleaning liquid container 3. 

The embodiment of FIG. 5 shows, by way of example, a combination of two different 
wall structures, namely a honeycomb-type wall structure obtained by means of the ribs 36 and 
having through ribs 32 and 33 constructed as longitudinal partitions and transverse partitions. 
The ribs 32, 33 and 36 have a relatively low height. The ribs 32, 33, and 36 form depressions in 
which the solid particles from the cleaning liquid 1 1 can settle and be retained by the ribs 32, 33 
and 36. 

The wall elements constructed as ribs 3 1 (shown in FIG. 4) are formed integrally with the 
longitudinal walls 27 and 28 of the cleaning liquid container 3. The ribs 31 may extend, for 
example, as far as the transverse partitions 33 on the housing floor wall 21 -(shown in FIG. 5). 
The ribs 31 also encourage sedimentation, i.e., the separation of solid particles from the liquid 
11. 

The wall 30, which forms the sedimentation line or flow path and, by virtue of its shape, 
simultaneously determines the length of the sedimentation line or flow path, is fastened partly to 
the inner surface of the housing wall 23 of the housing pot 22 and partly to the housing floor wall 
21 of the housing bottom. The wall 30 is attached to the housing wall 23 and housing floor wall 
21 such that a single-piece wall 30 is formed after the housing pot 22 is joined to the housing 
floor wall 21 and a tight connection is subsequently made as by adhesive bonding and/or 
welding. The wall 30, provided as a partition wall, may be formed integrally with the housing 
pot 22 or with the housing floor wall 21. It will be understood that the shape of the wall 30 is not 
restricted to the form illustrated in FIGS. 4 and 5. The length of extension of the wall 30 may be 
varied, preferably extended, and with it the length of the sedimentation line or flow path may be 
extended by giving it a different shape, e.g. a sinuous shape. 

The embodiment of the cleaning liquid container 3 of FIG. 6 differs from the embodiment 
of FIG. 4 in that the housing floor wall 21 is equipped with a rectangular wall structure made of 
ribs 32 and 33. 

On the housing floor wall 21a wall element constructed as a rib 37 is provided in the 
opening 39 between the wall 30 and the transverse wall 26 in such a way that a partial wall 34 
(shown in FIGS. 6, 9 and 10) is formed in the opening 39 (shown in FIG. 4) The partial wall 34 
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traps any solid particles contained in the liquid 1 1 which are already at a level in the liquid flow 
that is below the top of the partial wall 34. 

FIG. 7 shows a section through the housing pot 22 disposed on the housing floor wall 21, 
namely through the inlet 15, the outlet 14, and through walls of the second chamber 51. The 
opening 39 provided between the transverse wall 26 and the wall 30 extends as far as the 
honeycomb-type wall structure formed by the ribs 36, 32 and 33. The opening 39 provides a 
passage way from the second chamber 51 into the first chamber 50. 

FIG. 8 shows a longitudinal section through a cleaning liquid container 3, namely through 
the circumferential side wall of the housing pot 22, through the wall of the filter housing 40, 
through the wall element 30, and through the housing floor wall 21. A wall structure made of 
wall elements in the form of ribs and/or partitions 32, 33, 36 is formed integrally with the 
housing floor wall 21 in the area of the filter housing 40. The filter housing 40 ends a relatively 
short distance from the housing floor wall 21. A filter element 4 closes the end of the filter 
housing 40 on the side close to the housing floor wall 21 . A predetermined distance of the filter 
housing 40 and hence of the filter element 4 to the opposite housing floor wall 21 ensures that a 
sufficient amount of cleaning liquid 1 1 can be aspirated by the conveying mechanism 6 (shown 
in FIG. 1) and fed to the cleaning cradle 8 via the supply pipe 7 (shown in Fig. 1). 

In the embodiment of FIG. 8 the opening 39 formed by the transverse wall 26 and the 
wall 30 extends in vertical direction P from the housing floor wall 21 as far as the upper housing 
wall 23, in which the filling opening 25 is provided. 

Unlike the embodiment of a cleaning liquid container 3 according to FIG. 8, in the 
embodiment of FIG. 9 the partial wall 34 formed by a rib 37 is provided in the opening 39 
formed by the wall element 30 and the transverse wall 26. The partial wall 34 extends from the 
housing floor wall 21 toward the filling opening 25 -in a vertical direction P. Unlike the 
embodiment of FIG. 9, the partial wall 34 formed as rib 37, as shown in Fig. 10, is equipped with 
comb teeth. 
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ABSTRACT 

A cleaning liquid container for a cleaning device for cleaning objects for personal use, 
such as, the cutter head of a shaving apparatus. The cleaning liquid container includes an inlet, 
an outlet, and a filter element. In an interior of the cleaning liquid container, provision is made 
for a sedimentation line or flow path leading from the inlet to the outlet to allow solid particles to 
settle from the cleaning liquid. 
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